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Abstract. Phenol was added in cultures of PK-15 cell line, at cell passage and on formed monolayer, in 
concentrations of 1/100, 1/500, 1/1000, 1/5000, 1/10000,1/15000 and 1/20000, in medium (g/ml). The cultures 
were incubated at 37,5°C, in 5% CO2, up to 24 hours. Untreated cultures served as control. With the decreasing 
concentration, the addition of Phenol at cell passage has totally or partially blocked the monolayer formation, 
about 90% formed monolayer being observed at concentration of 1/20000. Added on formed monolayer, Phenol 
has produced partial detachment of cells up to the concentration of 1/1000. At 1/5000, the monolayer remained 
relative normal. According to experimental results, Phenol elicits a strong cytotoxic effect on PK-15 cell culture. 
 
INTRODUCTION 
 
Phenol (Carbolic acid, C6H6O, M.W.= 94.1) is a Phenol or Cresol compound, 
characterized as colourless or faintly pink or faintly yellowish crystals or crystalline masses, 
soluble in water, very soluble in alcohol, glycerol and methylene chloride (1). 
Phenol has been used in human and animal vaccines and immunosera for many years. 
Maximum admitted concentration is 5g/l (2).  
Phenol is a highly corrosive compound, caustic for eye, skin (easy absorbed), mouth and 
gastrointestinal tracts. It is toxic by contact, inhalation and ingestion, producing nausea, 
vomiting and diarrhea, also hypotension, myocardial failure, pulmonary edema, neurological 
changes, liver and renal toxicity, methemoglobinemia and hemolysis (3). 
This work aims to objectivate/ evaluate the direct action of Phenol on PK-15 cell lines 
The results of this experiment are presented. 
 
MATERIAL AND METHODS 
 
PK-15 cell culture 
A PK-15 (swine kidney) culture was sub-cultivated as following: the cell monolayer 
was detached off with a 0,25% trypsin - versen solution (2 ml/ 100ml cell culture medium). 
The obtained cell suspension was re-suspended in Eagle MEM, supplemented with 10% 
bovine fetal serum, until a 2 x 105 cells/ml concentration is reached and then distributed in a 
96 well –microplate, 100 µl/ well, and:   
a. to see effect at cell passage, 100 µl of Phenol containing medium was immediately 
added (4 wells for each dilution) to realize final concentrations of 1/100, 1/500, 1/1000, 
1/5000,1/10000, 1/15000 and 1/20000 in medium (g/ml). The cultures were incubated at 
37,5°C, in 5% CO2, up to 24 hours.   
b. to see effects on formed monolayer, the passed cells were incubated at 37,5°C, in 5% 
CO2, until the monolayer is 80% formed, when the medium was discarded and replaced with 
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200 µl of Phenol -added medium in same final concentrations described as above. The 
microplates were incubated for 24 h. 
In both cases, the wells with untreated culture remained as control. 
The culture aspects were observed at reversed microscope. 
 
RESULTS AND DISCUSSIONS 
 
The consequences of addition of Phenol in culture medium on PK-15 cell development 
are presented in table 1. 
Table nr.1.The effects of Phenol on PK-15 cell culture, when added in medium at cell passage and on 
formed monolayer. 
Concentration 
of Phenol in MEM 
medium (g/ml) 
24 hours after 
addition of Phenol at 
cell passage 
24 hours after addition 
of Phenol on formed mono-
layer 
1/100 Rounded, bloated, 
no refringent, no 
adherent cells; cells are 
not multiplied, rest in 
suspension 
“Fenestred” monolayer; 
gaps between cells; cytoplasm 
granulations. 
1/500 Rounded, bloated, 
no refringent, no 
adherent cells; cells are 
not multiplied, rest in 
suspension 
“Fenestred” monolayer; 
gaps between cells; cytoplasm 
granulations. 
1/1000 Monolayer 
patches; also, rounded, 
bloated, bi-refringent, 
slightly adherent cells.  
“Fenestred” monolayer; 
gaps between cells; cytoplasm 
granulations. 
1/5000 About 80% 
formed monolayer with 
cytoplasm granulations; 
rare rounded, bloated 
cells. 
Complete, relative 
normal monolayer; cytoplasm 
granulations. 
1/10000  About 90% 
formed monolayer with 
rare cytoplasm 
granulations. 
Complete, relative 
normal monolayer, with rare 
cytoplasm granulations. 
1/15000 About 90% 
formed monolayer with 
rare cytoplasm 
granulations. 
Complete, relative 
normal monolayer, with rare 
cytoplasm granulations. 
1/20000 About 90% 
formed monolayer with 
rare cytoplasm 
granulations. 
Complete, relative 
normal monolayer, with rare 
cytoplasm granulations. 
Control 
(without 
Phenol) 
Complete, normal  
monolayer 
Complete, normal  
monolayer 
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a. When Phenol was added at passage, the cells suffered citotoxic alterations which 
consist in rounding, bloating, lost of refringence, no agglutination tendency, no adherence to 
substrate and no monolayer was formed at the concentration of 1/100 and 1/500 Phenol in 
medium (g/ml).  
Monolayer patches appear at the concentration of 1/1000. With the concentration 
decreasing, the monolayer construction became evident: 80, 90 and 90% at the concentrations 
of 1/5000, 1/10000 and 1/15000 respectively. However, no complete monolayer was observed 
at 1/20000, the last concentration used in experiment.  
b. When Phenol was added on formed monolayer, it was observed partial destruction of 
the monolayer and cytoplasm granulations, at the concentrations of 1/100, 1/500 and 1/1000 
in culture medium (g/ml).  
          At the 1/5000 and smaller concentrations of Phenol in medium, the monolayer 
rested complete and relative normal, as compared with control (without Ph) culture.  
 According to experimental data, Phenol, added in culture medium, elicits a strong and 
progressive toxic effect on PK-15 cells, impeaching the complete forming of monolayer at 
final concentrations up to 1/20000 (last concentration used in our experiment) or destroying 
the formed monolayer at concentrations of higher than 1/5000 (g/ml). 
The cells seem to be a little more sensitive before monolayer forming than after (90% 
constructed monolayer vs. complete, relative normal monolayer, at concentration of 1g Phenol 
to 20000 ml medium). 
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